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Tbls invention nlitn to a dispensing device, end bozo 
specifically, to a device suitable for dispensing discrete 
anouato of fluid or particulate tutorial entrained in an air 
flow. lb. invention is concerned particularly, bat not 
exclusively, with o dispensing device of tie typo where the 
nstered doeo U adninistexed in response to the inhalation of 
tho patient. 

Motored dose inhalers am veil known in aedieine for 
trentaent, or alleviation of the of facto of respiratory 
cenplalnts, for cxanplo ostbna. Breath-actuated devices are 
also known, and have boon the eobject of aony patent 
applications. 

CB 1388971; CB 1297M3; CD U1537B; CB 1983761} 
G9 1393192; CB 141328S; WO IS/01880; GB 2204799; 03 4803979 
and BP O10S28QA dascribo inhalation-actuated dispensing 
devices for use with a pressnriaed aerosol dispensing 
container, the device Includes a dispensing container end the 
oontelner includes a valve capable of releasing a netered 
aaount of tho aerosol contents, whan an internal spring 
operating the valve is ccanresssd by 8 sufficient aaount. the 
dispensing device often coaprlaes a chanber having a 
Bouthpleca, air inlets, actuating aeons for causing the 
actuation or the valve in the dispensing oontalnor, a latching 
pauia ^ relaasably retaining said entering valve in e 
ediargod position, and an inhalation responsive neons for 
releasing the latch, such that a metered anount of aerosol 
canpound is discharged into the region of tho nouthpieeo. The 
ovmr.ll objective 1* to give coordination of discharge of 
nedicanent froa the aerosol container with inhalation of the 
patient, thus allowing s aaxlnua dose of nedicanent to roach 
the bronchial passages of the lungs. 



The latching Deans is often connected to a valve which 
ooves froa a latching position to a dispensing position in 
response to s partial vacuus developed upon inhalation. 

BP-A-0O45419 describes an inhalation device having 
blessing neans whieb are alone of insufficient force to ■ 
depress tho container but which together are of sufficient 
force to do eo. 

8P-A-18C280 describes a dovico which esploys nagneta to 
control the release of the aerosol container. 

US 3609738 describes devices in which the aerosol 
container eomnunlcates with tho nouthplece via a asterlng 
chanber. A netered quantity of the aerosol canpound la 
discharged into the asterlng chanber and this is conveyed- to 
the nouthplece via an inhalation-actuated valve. 

GB 1369 554 describes a device wherein the aerosol 
container in aovable by a lever and can systea into a charged 
position bold by a latch, a pressure differential acting to 
trip the latch and novo the valve of the co n t ain e r to a 
discharge position. 

international Application Ho. PCT/GB91/0211I d es c r ibe s a 
DOtered doeo inhaler in Which an axlally aovable dose 
dispensing asseably is subjected to e preload capable of 
actuating the delivery neons thereof. This preload is itself 
subjected to a resisting pneunatio force capable of preventing 
such actuation. A breath-actuated release valve is provided 
which, upon actuation, releases the resisting farce to allow 
the preload to actuate the dose disp en si n g asseably. A 
pneuaatic chanber is utilised for providing the resisting 
pneuaatlc force which say be a positive pressure, above 
ataospherlc pressure or a negative pressure, below 
ataospherlc. A breath actuated release valve opens a valve 
port in said pneuaatic chanber to release the resisting 
pneuaatic pressure existing therein. 

It is an object of this invention to provide en inhaler, 
preferably a breath actuated inhaler, having an inproved 
release valve for releasing the resisting gas pressure 
existing In the aforesaid chanber. 



the invention provides a dispensing device for use with 
a drug delivery systea. the dispensing device coaprising neans 
for releeaing a dose of Bedicaaant rroa the systea. the 
releasing neans couprislog Beans for applying a preload 
capable of actuating the drug delivery systea to dispense e 
dose of nedicanent, neans fox applying a resisting s»sunatic 
or other gas force capable of preventing actuation of the drug 
delivery eye ten, and a release device capable of freeing the 
resisting pneuaatic force to eliow the preload to actuate the 
delivery neans and dispense the nedicanent. wherein said 
resisting pneuaatic force is provided by a volune of gas held 
. t a positive or negative pressure with respect to anblent 
pressure, and aaid release neans coaprise o. flexible 
plef-ltt. seeling elenent which seals with a valve seat 
around a valve port, the opening of which releases said 
positive or negative pressure, the seeling elenant being 
carried by a eealing nenber aucb that, on Initial noveaent of 
the eealing nenber, the sealing elenent flexes es it is held 
by said positive or negative pressure against the valve seat 
until it is finally reaoved therefron on further lavenent of 
the sealing nenber. 

such e construction provides a nore effective opening of 
the valve port giving a nore consistent and a faster actuation 
of the valve. 

The release device nay bo adapted to reaove eald sealing 
elenent froa tho valve seat in response to inhalation at an 
outlet noxsle of the device. 

the sealing elenent nay be e diaphragn eealing elenent 
held by the sealing nenber at Its periphery to provide a 
freely flexible central part which cooperates with the valve 
eeet. 

Uthough this device has been described in particular 
relation to a systen using air. It will be realised that in a 
closed system any suitable gas could be used. 

A device according to the invention is particularly 
suited for use with pressurised inhalation aerosols having 
waives which can be actuated to dispense a dose of nedicanent. 



However in other enbodinenta, a device according to the 
invention can be used with e dry powder drug delivery systea 
disposed within a bousing of the device, in which e dose of 
powdered aedicanent le dispensed by eaid systen into on air 



flow in eaid housing created by inhalation at an outlet noxsle 
of the boosing. 

In scne arrangeaenta according to the invention for use 
with an aerosol dispensing container, the bousing nay include 
on inner sleeve far enclosing the nain body of the aerosol 
container to define a chanber for the aerosol container. The 
dhanber nay be defined at one end by e cross nenber which 
accoanodates the valve of the aerosol and seals the ch a nber 
apart froa providing an aerosol outlet. The inner - eleevo 4n 
preferably sealed such that there is sliding airtight contact 
with the sleeve chanber such that the aerosol container and 
inner sleeve provide a piston effect against the cross nenber 
to fem tba resisting load in the fora or a high pressure 
voluBo capable of preventing tho actuation of the aerosol 
valve. ^_ 
In other arrangements according to the invention for use 
with an aerosol dispensing container, the housing nay Include 
en Inner sleeve far enclosing the top portion of the nain body 
of the aerosol container. This inner sleeve is preferably 
arranged to fora ano end of an airtight piston cylinder, 
bellows or diaphragn, soch that novenant of the Inner sleeve 
will result in an increase In the enclosed voluao within tho 
piston cylinder, bellows or diaphragn producing a vacuus ox 
low pressure volune to fora tho resisting load (force) capable 
of preventing the actuation of the aerosol valve. 

In soae enbodinenta, the elesve far the di spen s er nay act 
as a sliding, airtight piston, except that instead of 
providing a high pressure volune, downwards notion away froa 
the nain casing creates e lew pressnre volune. 

in a preferred arrangenent, the pneuaatic resisting neans 
is famed by the Inner sleeve end a fixed insert in the outer 
chanber linked together by flexible bellows or by a sliding 



a cylinder-like extension 



airtight seel between the iIhw and i 
to the insert. 

According to b feeture of the invention, thm preloed say 
m provided by a spring vnich operates, for example, against 
thm eerosol valve. Preferably the preload la applied by a 
lover, pivoted lo • roeeea boused in the outer chamber. The 
lever nay take the forn of a restraining lever preventing a 
loaded spring tron acting en the aarosol can until operated. 
After operation the lsver is used to reload the spring. 
Alternatively the lover say be connected vie e plug to e 
spring which la In contact with tna innax eleeve eucb that 
mwenant of the levar loads the spring. 

The release neens nay coapriae said valve port provldsd 
In the aforesaid cross aenbar. The valve port nay normally be 
eovared by said flail Ma diaphragn oeeling element which en 
actuation is opened, aliening the preload to ectuata the 
aarosol valve as pressure In ths pneunatic Beans returns to 
the rest state. In the enbodlnant wherein the resisting force 
Is e positive pressure of air, opening -of the valve port 
releases the built-up pressure, end air escapes) fron the 
anclosed volune, allowing the full force of the preload to act 
against the aerosol valve. In the enbodlnant wherein the 
resisting force is a vaceun or near vacuus, opening of the 
valva port allows air to enter the enclosed volume, again 
allowing the full force of ths preload to act against the 

rlaee a 

this vane mechanism nay be housed in 
the lower or upper part of the chaaber, depending upon the 
location of the resisting elenent. Said flexible diaphragn 
sealing elenant is preferably attached to said vane, such that 
on inhalation thm vane noves fron its rest position closing 
said inlet seens to its actuating position, thus noving the 
sealing elenent out of contact with the valve port, causing 
the opening of the valva. The vane n echa ni sm is preferably 
dyneaieaily balanced, and nay be biassed towards its cloned 
position, e.g., by a spring. 



Air inlate nay take thm forn of slots in ths vail of seid 
housing. 

The nedicanant nay be a drug per a* or on any form of 
carrier, o.g., including e powder or a gaseous carrier. 

The Invention will now be described by way of exssple 
only, with reference to the acconpanying drawings. In which t- 

Pigurs 1 is a sectional view of an Inhaler embodying the 



figure 2 is a sectional view of the Inhaler of Figure l 
with its nonthplece dost cap in an open position; 

Figure 3 Is an enlarged view of a diaphragn used in the 
inhaler ahown In Figures 1 and 3; and 

Figures 4A - 4C are respective diagrasnatic Illustrations 
of ths release valva Incorp ora ted in the inhaler of Figs. 1 
and 3, shown in three positions thereof. 

Referring to thm drawings, there is shewn I 
device which is essentially slallar in 
operation to the device described in 
Application Ho. PCT/CB91/Q3118 (the disclosure of which Is 
incorporated herein by reference) with reference to Figur es 3 
to 8 thereof. The wxUflmtlrm thereof according to ths 
present invention will be described below. 

the Inhalation device consists of a sain body or bousing 
400 which is generally cylindrical in cross section, with a 
nouthpiece section 409 at one end and an end cap 407 housing 
air inlets 420 et the other end. A known type of aerosol 
dispensing container 25 of generally cylindrical shape is 
housed within the aain body of the device. The aerosol 
dispensing container has a stem 40 which contains en eerosol 
dispensing valve (not shown). The bore IS is such that It 
forms an airtight seal on the stem 40 of the aerosol 
dispensing container 25. A shoulder 45 Halts and locates the 
position of the stem 40, which in torn locates the eerosol 
dispensing container 25 in position in the main body 400. A 
passage 50 extends from the bore 15. continuing from the 
shoulder 45 to Interconnect with a dispensing tussle 55. 



The opposite end of the dispensing container is contained 
within a sleeve 420 of similar cross section to the main body 
400. The Longitudinal axis of both ths sleeve 420 and aain 
body 400 is generally coaxial. The sleeve is in loose sliding 
contact with the inner wall of the main body to allow free 
passage of air in the aain body pest the sleeve. The eleeve 
420 may be held in place by connection with e diaphra g m 440 
held in connection with the top of the main body 400. as will 
bow be described. Thus, the sleeve 420 effectively hangs froa 
the top of the main body. 

one end of en e.g., moulded flexible diaphragn 410 (aa 
shown alone in Figure 3) comprising a rigid diso-Uxe section 
441, a flexible generally cylindrical well section -445 and-e 
stlffer connector section 447, is fitted around a purpose -nade 
groove 450 In the sleeve, e.g. by snap-fitting. A further 
oouldad lip 470 on the diaphragn provides a snug fit for one 
end of e eonpressian spring 460. The compression spring 1* 
thus located and free to act en the sleeve. The other end of 
the compression spring Is located by en annular shonl d ar 481 
in a predominantly cylindrical flanged Insert *B0 boused in 
the top eection of the ealn body 400. This Insert includes a 
groove 490 Into which the disc-like eection 441 of the 
flexible diaphragm 440 is snap-fitted. 

The Joint between the diaphragn conne c to r section 447 and 
inner eleeve groove 450 le arranged to be airtight end the 
shape of the top surface of the sleeve 423 to conform to the 
internal shape of the diaphragn such that In the rest position 
of the Inhaler the two surfaces are in close proximity, and 
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The cylindrical Insert 420 la retained In place by the 
end cap 407 of the nain body of the device. This ferns a 
chasbex 390 between the air inlet elots 420 and the rigid part 
441 of the diaphragm. The chamber is provided with one or 
■ore eir pathways 580 soch that air nay pass froa ths sir 
inlet slots 430 to ths nouthpiece 405. As best seen in 
Fig. 4A, the rigid disc- like section 441 of the diephragm also 
i snail valve port 495 which is normally covered by 



e valve seal 540 housed In e vane 550 pivotally connected to 
the insert 400. The vane 550 nay be biassed closed by a light 
spring flexure, e weight or a nagnet (not ahown). 

The valva seal 540 la in the form of e flexible 
elastoaerlc diaphragn sealing elenent 600 having en annular 
rim C01. The sealing element ftOO Is drawn over an aperture 
602 In the vane 550 whereby the central part the seeling 
elenent 600 le freely flexible. The annular rim 601 is 
located in an annular groove 603 provided in the vane 550 



The vane 550 in its rest position divides ths chamber 590 
between the eir Inlets 420 and the air pathways 580 that link 
to the nottthplaco such that it may nova from its rest position 
by nsans of a pressure drop between the eir inlets and ths 
mouthpiece, on novement of the vane to the actuated position 
the sealing element 540 is sufficiently noved to open the 
valve p o rt 495. 

The slsstoaerlo diaphragn sealing element 600, In the 
closed position of the valve as shown In Figure 4A, is drawn 
tightly over e raised annular sent 604 provided around the 
valve port 495. This arrangement provides a very compliant 
eaal, which can easily accomodate variations in alignment 
caused by an accumulation of tolerances and also requires only 
s very light return spring on the vane 550 to ensure the seal 
is re-mads, moreover, as the flap starts to open es shown In 
Figure 43, the sealing elenent 600 will be retained in sealing 
engagement with the valve seat 604 by vacnum pressure, until 
the seal Is suddenly and completely broken, as shown in 
Figure 4C. allowing the vane to drop complete (Figure 2) 
thereby folly opening the valve pert 495 and thus ensuring 
consistent and fast actuation of the valve. 

other sealing arrangemente coold allow air to leafc 
through the valve port, if the valve opens slowly which could 
lead to an inconsistent actuation of ths device. 

As shown in Figures 1 and 2, the end of the main body 
having a pivot son, has a recess adapted to receive e cam 520 
integral with a dust cap 510 operating on the pivot. The 



TMta further includes a passage ccusuaicating with a ainllar 
passags nouldea Into the intarnal vail of the oain body 400. 
A a» follower in the forn of a yoke 530 secured to the law 
edge of the inner eleeve 410 acta on the ems recto that when 
tbo dust op is in the closed position tbo inner bUiw Is 
farced by thm con follow to it» uppernoet position. 

Bban the dust cap ia rotated to ita open poaition the cam 
profile l. such that the can follower la free to nova 
downwards by an anount sufficient to alio* octoation of the 
device* 

in ita rest poaition with the dust cap 510 closed, the 
can follower 530 restrain* the Inner eleevs 420 in its 
appimost poeiUon each that the enclosed apace trapped 
between the diaphrega 440 and the top surface 422 of the inner 
sleeve la et a sininus and the spring 460 is ccnpressed. The 
valve port 495 is closed by the valve seal eleaent 540 end the 
sleeve 420 ia clear of the top of the aerosol can 25 which ia 
thus oaloaded. 

Tfc. dust cap is opened rotating the integral caa 520 
allowing the ess fellower 510 to drop by anount AA. the inner 
sleeve ia forced downwards under the action of the spring 460. 
As the Inner eleeve noves dovavarda the enclosed volune 
between the dlajfcraga 440 and inner sleeve is increased by a 
linear equivalent anount A*A», lass than or equal to AA. 
Since the valve port 495 is closed this creates a low pressure 
volune or near vacuus In the specs COO. The effect of the 
pressure differential between the enclosed volune 600 and 
ataoepharlc pressnre la ouch that the low eleeve tends to 
resist the action of the spring, as ths inner sleeve noves 
downward* it contacts ths aerosol can 25 and begins 
canpresaion of the aerosol valve (not shown) . 

Downward sovesent of the inner sleeve will continue until 
there is a balance of forces between the eospresaive force in 
the spring 4*0 and resisting forces created by the pressure 
differential end compression of the aerosol valve. the 
geosetry of the device is errangad such that th 



occurs before the aerosol valve has been sufficiently 
eoapressed to actuate it. 

A typical earosol requires about 2 OH force to actuate. 
Ths spring 460 should accordingly provide a greater 'farce; •- 
preferably 10* to sot greater. 

It nay also be possible to arrange for the balance of 
forces to take place before the inner sleeve has contacted the 
aerosol can, such that the epring force la balanced by the 
resisting force produced on the inner aleeve by virtue of the 
pressure differential. 

an Inhalation by the patient through the nouthpieee 405, 
e snail pressure differential is created across the vans 550 
which ia pivoted towards one end. the pressure differential 
causes ths vane to novo froa the rest position to its actuated 
position. The vane and design of the eir passageway 500 in 
the rTi M> T 590 are such that in the actus tad position air can 
flow freely froa the air inlets 420 to the patient. 

The noveaent of the vena 550 causes the valve seal 
eleaent 540 to be novad out of a sealing position with tha_ 
valve part 495 as ahown in rig. 2. Opening the valve port 
allows air into the gap coo be t we e n the diaph r a g s and inner 
sleeve such that the enclosed space reaches atsosphario 
pressure. This causes en inbalanca of forces acting on the 
sleeve 420 and container 25. The eleeve end container are 
thus forced downwards by the spring 460 resulting in the 
of e ooBSured dose of aedicaaent through the 
itale 55 end into the nouthpieee at the saas ties 
es the patient breaths in. Thus the patient Inhales eir with 
e setered dose of nodioaaent. 

After the Inhalation of the dose by the patient, the dust 
cap 510 is returned to its closed position. This rotates the 
can 520 and causes the can follower 530 to be forced upwards. 
This in turn acts on the inner aleeve 420 saving it t 
c oapr o a e the spring 460 and close the gap 
diaphrags and inner aleeve top surface 422. Tbia forces air 
out of the enclosed space 600 which escapes through the valve 
port 495 lifting the valve seal elenant 540. Bines the valve 



eeal eleaent l» only lightly biassed to ita closed position It 
presents little resistance to eir flow out of the enclosed 
apace. Ths aerosol can ia free to return to the rest position 
BanSr the action of ita own aerosol valve epring. 

In ass the patient loads the aerosol dispensing c 
into the aaia body, which comprises upp 
joints b, a threaded connector part 505. When the sections of 
ths sain body 400 are eepareted, the aerosol can be inserted. 
The sain body 400 can than be replaced locating the inner 
sleeve over the top end 'of the can, and the device ia reedy 
for use. As described previously, the device could be 
nanufactmred as a sealod unit. 

The device nay be provided with seans- to provide -a 
regulated air flow to the user or inhaler. Tbue e sonic 
device, e.g.. a reed, nay be provided which sounds whan the 
inspired air flow le greater than e pre-eet level, e.g., above 
30 to 50 litres par ainuta. The sonic device nay be located 
Id the BOUthpiece 95 or below the air inlet 420. The eound 
produced warns the patient to breathe et a lower rata. 

The device nay also be provided with e oeens such that It 
will not operate bale* a certain predstexuined eir flow rate, 
e.g., 10 to 30 litres per sinuts. In < 
5 SO or 110 will bo biassed by e 
predetermined nirvinm eir flow ia necessary for it to aove to 
Ita actuated position and enable the volvo seal to open. 

The aaia body of a dispensing device, as descri bed in 
this esbodisent of this Invention is preferably aenuf ectured 
froa a plasties saterial such as polypropylene, acetal or 
scolded polystyrene. It say however 
setal or another suitable saterial. 



1. A dispensing device for use with a drug delivery 
systea, the dispensing device caaprislng Deans for releasing 
a dose of Dedlcasent fron the aystes, the relaastng oeans 
comprising seans far applying a preload capable of actuating 
the drug delivery eystes to dispense s dose of nadicaseat, 
neana for applying e resisting pneumatic or other gas force 
capable of preventing actuation of the drug delivery eystes, 
end e release device capable of freeing the rasiating 
paeuaatic force to allow the preload to actuate the delivery 
seans and dispense the sedlcanant, wherein said resisting 
pneunatic force is provided by a volume of gee held et a 
positive or negative pressure with r es pect to enhlent 
pressure, end said release seans casprisa a flexible 
plate-like sealing eleaent which seals with a valve eeat 
around a valve port, the opening of which releases said 
positive or negative pressure, the sealing eleaent being 
carried by a sealing sesber such that, on initial noveaent of 
the scaling acaber, the sealing eleaent flexes as it is held 
by aald positive or negative pressure against the valve seat 
until it ia finally i 
the sealing i 



2« A dispensing device according to CI **i 1, w h e r ein 
eald release device is adapted to reaove said sealing eleaent 
froa said valve eeat ia re spon se to inhalation at an outlet 
norale of the device. 

1. A dispensing device according to Claln 2. wherein 
said sealing sesber coaprlses a novable vane, which oa 
Inhalation la capable of novlng froa a rest position to as 
actuating position thereby removing said diaphrags sealing 
eleaent froa said valve seat. 



4. A dispensing device according to Claln 3, wherein 
said vane constitutes one section of a pivotal i 
said diaphrags sealing eieneat being carried by a i 



section of ths levor 



on the opposite tide of ths pivot to said 



5. A dlepenaing device according to any preceding 
clain. wherein aald eeeling elenent In a flexible dlephregn 
••aling elenent held at ita periphery by aald ceellng nenbar 
to provide a freely flexible central part which cooperate* 
vita Mid valve aaat. 

«. A diapenaing device according to any preceding 
eUU, further including a houalng providing a cbesber for 
receiving aald drug delivery ayatea in the fern of an aeroeol 
container, with en inner eleeve being alidably counted within 
tbe chaabar far at ieaat partly enclosing the nain body of an 
aerosol container. *h«m dieposed, in use, in aaid chancer. 

7. A diapenalng device according to Clain 6. wherein 
aald reeieting pneenatic presaura U a positive pressure 
created by cooperation between eeid inner eleeve end e cross 
Basher provided tn the houalng. tn f orn a piatoa and cylinder 



i. a diapenalng device according to Clain 7. vhereia 
aaid valve port ie provided in aaid cross uenber. 



"9. A diapenalng device aa 

X - a, wherein eald pneaaetie resisting force is e 
* pressure created inside an expendable eirtight voluae 



defined by e bailees, platen, cylinder or dlapbrege. 

10. A diapenalng device ee clained in Clelna 6 and t, 
wherein aald airtight volar* is defined between e diapbxegn 
ehich la eealed with respect to a closed end of aald Inner 
eleeve, with eaid valve port being provided in aaid dlephregn. 



11. a dispensing device according to any one of 
Clains « - 8 and 10, wherein eaid actuating neano act on aald 
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inner aleevar. a: 
aaid actuating noons efter relet 
of the drug delivery ayatea. 



> are provided for resetting 
i thereof to eanae actuation 



12. A dispensing device aa clained in Clain 11, having 
a housing provided with an outlet not He and a cover for the 
nosxle novably counted on said houalng, wherein e control 
seaber eeeociatad with eaid inner eleeve cooperate* with e can 
tarnation provided on the cover such that, when the cover is 
closed, the control eeaber novae the inner eleeve to reset 
aaid actuating neana and, when the cover is opened, the inner 
eleeve la coved under ths action of the epring until the 
forces acting on the inner eleeve, including aaid pneuaatlc 
reeieting force are balanced, preparatory to releaae of the 
pneunatic resisting force in response to inhalation at eaid 



for actuating the 



device according to any preceding 
I actuating neans eenpriee resilient neana 
drug delivery ayatea on releaae of eaid 



14. A diapenalng device substantially aa hereinbefore 
described with reference to the eccoapanying drawings. 



13. A dispensing device according to eny one of the 
preceding clains in combination with a drug delivery ayatea in 
the fora of en aerosol diapenalng container having a valve 
capable of being actuated to release a Bartered enount of the 



16. 



device according to any one of 
i 1 - 5, 9-13 in ccBblnatian with e dry powder drug 
delivery eyetea which is adapted to dispense, when actuated, 
a dose of powdered nedicaaent. 
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